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@ Blow-moulded bottle-shaped container of biaxially oriented polyethylene terephthaiate resin and method of moulding 
the same. 

(§) A hollow blow-molded bonle^shaped container of a 
biaxially oriemed polyethylene terephthaiate which advan- 
tageously has a crystallized outer peripheral portion at the 
neck |>ortion except the boundary between the neck portion 
and the body portion end non-crystallized Inner peripheral 
portion thereat. This bottle-shaped container is molded by a 
method of molding the same, which method advantageously 
has the steps of injection-molding a piece or panson formed 
at the outer peripheral surface of a neck root part forming 
portion in a downwardly flared tapered shape, and crystalliz- 
ing by a heat treatment the outer peripheral surface portion 
of the neck root part forming portion except the entire erea of 
the neck portion forming portion and the boundary portion 
therebetween. Thus, the deterioration in the physical prop- 
erties of the neck and shoulder portions of the bottle-shaped 
container thus finally blow-molded can be reduced. 
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This invention relates to a hollow blow-molded 
bottle-shaped container ot a biaxially oriented polyethylene 
terephthalate resin and a method of molding a hollow 
blow-molded bottle-shaped container of a biaxially oriented 
polyethylene terephthalate resin having a crystallized outer^ 
peripheral portion at the neck portion except the boundary 
between the neck portion and the body portion and 
non-crystallized inner peripheral portion thereat. . . 

A blow-molded bottle-shaped container of a biaxially 
orineted pooyethylene terephthalate resin, hereinafter 
referred to as "a PET" has a wide reange of application 
in a great deal of quantity due to its excellent physical 
properties and characteristics. 

Some of excellent physical properties of a 
bottle-shaped container of a PET can be performed after • 
the bottle-shaped container has been biaxially oriented 
and blow-molded. The bottle-shaped container of the PET 
has heretofore been produced due to the physical properties 
of the PET by the steps of injection-molding a piece or 
parison as a primary or prefabricated molded piece and 
then biaxially- orienting the primary piece or parison, 
so-called an injection blow-molding method. Thus, the neck, 
portion of the bottle-shaped container. used as a mounting 
portion to a blowing mold has not entirely been oriented 
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but been molded from the primary piece or parison to the 
hollow blow-molded bottle-shaped container. In this manner, 
the shoulder portion continued to the neck portion of the 
bottle-shaped container has not thus been sufficiently oriented 
in the course of the injection blow-molding method but been 
blow-molded to the final bottle shape. Accordingly » the 
neck portion and the shoulder portion of the bottle-shaped 
container cannot perform the excellent physical properties 
of the PET prepared by being subjected to the biaxially 
blow-molded method. 

The drawbacks and disadvantages of the bottle-shaped • 
container of the final shape thus blow-molded at the neck" 
portion and shoulder portions which have not been subjected 
to or sufficiently subjected to an orientation are, for 
example, a crazing which occurs due to the impregnation of 
alcohol in high density to the bottle-shaped container, 
a feasibility of various deformations and strains including 
elongation due to lack of sufficient hardness of the 
bottle-shaped container, and a low thermal reistance due to 
the occurrence of thermal deformation simply taken place in 
the case that a content liquid is filled at a high 
temperature in the bottle for the purpose of sterilization. 
More concretely, the neck portion and the shoulder portion 
of the conventional bottle-shaped container thus blow-molded 
has such drawbacks and disadvantages that, when high 
internal pressure is applied to the bottle-shaped container 
such as in the case that carbonated drink mixed with fruit 
Juice is contained as a content liquid by a hot charging^ 
process, the shoulder portion molded without being subjected 
to sufficient orientation is axially elongated and deformed 
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by the internal presstire. 

Accordingly^ an object of tbe present invention is to 
provide a hollow blow-molded bottle-shaped container of a 
biaxially oriented polyethylene terephthalate resin which 
can eliminate all the aforementioned drawbacks and 
disadvantage s of the conventional bottle-shaped container 
and which has less deterioration in the physical properties 
of the neck portion and the shoulder portion including a 
neck root part. 

Another object of the present invention is to provide 
a method of molding a hollow blow-molded bottle-shaped 
container of a biaxially oriented- polyethylene terephthalate 
resin which can eliminate all the aforementioned drawbacks 
and disadvantages of the conventional method of molding the 
bottle-shaped container of biaxially oriented polyethylene 
terephthalate resin and which can impart the same effects of 
orientation in the blow-molding as the body portion of the 
bottle-shaped container to the shoulder portion of the 
bottle-shaped container, thereby eliminating a crazing 
occurred due to the impregnation of alcohol in high density 
to the neck portion of the bottle-shaped container. 

A further object of the present invention is to provide 
a method of molding a hollow blow-molded bottle-shaped 
container of a biaxially oriented polyethylene terephthalate 
resin which can impart sufficient hardness to the 
bottle-shaped container thus molded, thereby eliminating the 
apprehension of causing a permanent deformation of' the neck 
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portion due to the clamping of a cap at the neck portion. 

Still another object of the present invention is to 

provide, a method of molding a hollow blow-molded 

bottle-shaped container of a biaxially oriented polyethylene 

terephthalate resin which can improve the heat resistance of 

the bottle-shaped container thus molded. 

Still another object of the invention is to provide 

a method of molding a' hollow blow-molded bottle-shaped 

container of a biaxially oriented polyethylene terephthalate 

resin which can eliminate various deformations such as the 

elongation of the shoulder portion due to high internal 

pressure acted to the interior of the bottle-shaped container. 

According to a preferred aspect of the present 

invention, there is provided a method of molding a hollow 

blow-molded bottle-shaped container of a biaxially oriented 

polyethylene terephthalate resin which comprises the steps 

of forming the outer peripheral surface of the neck root 

part forming portion disposed directly undex" the neck 

portion forming portion of a prefabricated piece or parison 

injection-molded in a downwardly flared tapered shape in 

such a manner that the thickness of the body portion forming 

portion is larger than that of the neck root part forming 

portion of the piece or parison prior to the 

biaxial -orientation blow-molding step, heat treating^ the 

outer peripheral surface of the neck root part forming 

portion and the neck portion forming portion of the piece or 

parison to crystallize the same, and biaxial -orientation 

blow-molding the piece or parison into a bottle-shaped* . 

container of a* biaxially oriented polyethylene terephthalate 

resin. 
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The above and other related objects and features of 
the invention will be apparent from a reading of the 
following description of the disclosure found in the 
accompanying drawings and the novelty thereof pointed out 
in the appended claims. 

Fig. 1 is a partially longitudinal sectional view 
of an injection-molded piece or parison before being 
biaxial-orientation blow-molded to be performed of a 
method of molding a hollow blow-molded bottle-shaped 
container according to the present invention; 

Fig. 2 is a partially longitudinal sectional view 
of a bottle-shaped container blow-molded according to .the 
method of the present invention; and 

Fig. 3 is a partially longitudinal sectional view 
of a bottle-shaped container in which the portion from 
the neck root part to the intermediate part of the shoulder 
portion is crystallized according to the method of the 
present invention 

The present invention will now be described in more 
detail with reference to the accompanying drawings. 

A method of molding a hollow blow-molded container 
of a biaxially oriented polyethylene terephthalate according 
to the present invention biaxial-orientation blow-molds a 
piece or parison P injection-molded as a preformed primary 
molded piece or parison into a bottle-shaped container 1. 
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The piece or parison P to be performed Of the method of the 
present invention is. formed, as shown in Fig; 1, in a 
downwardly flared tapered shape at the neck root part 
forming portion 4a disposed directly under a neck portion 
forming portion 5a in such a structure that the thickness 
of the neck root part forming portion^^aTis' stiff iciently • 
smaller than that of the body p.ortion forming portion 2a. 

The outer peripheral surface of the neck root part 
forming portion 4a thus formed in a downwardly^ flared 
tapered shape is formed in the same shape as the outer 
peripheral surface of the portion of the bottle-shaped 
container 1 to be produced by biaxial-orientation 
blow-molding the piece or parison P and hence the 'neck 
root part 4 of the bottle-shaped container 1. 

According to the method of the present invention, the 
piece or parison P thus formed in such a structure described 
above is heat treated at the entire area of the neck portion 
forming portion 5a and the outer peripheral surface of the 
neck root part forming portion 4a to be thus crystallized 
prior to the biaxial-orientation blow-molding of the piece 
or parison P, 

It should be noted in this case that the outer 

\ 

! 

peripheral surface of the neck root part forming portion 4a 
becoming a curved portion to be crystallized may not reach 
a boundary portion 6 between the outer peripheral surface of 
the neck root part forming portion 4a and the body portion 
forming portion 2a. 

This is because, if the boundary portion 6 becomes 
the part not to be oriented and deformed. 

After the entire area of the neck portion forming 
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portion 5a and the outer peripheral surface 4b of the neck 

root part forming portion 4a are crystallized in this 

manner, the piece or parison P is heated to a temperature 

allowing an orientation effect for the piece or parison P, 

is then mounted via the neck portion forming portion 5a in 

a blowing mold, and is biaxial-orientation blow-molded into 

a bottle-shaped container 1. 

The biaxial-orientation blow-molding of the piece or 

parison P into a bottle-shaped container 1 is performed in 

the same manner as the con-ventional blow-molding, but the 

deformed states of the respective portions of the piece or* 

♦ * 

parison P, particularly the neck root part 4 and the 
biaxial-drientation blow-molding are largely different 
from those carried out according to the conventional 
blow-molding by the process that the outer peripheral surface 
of the neck root part forming portion 4a is crystallized 
and the thickness of the neck root part forming portion 4a 
is smaller than that of the body portion forming portion 2a. 

More particularly, the orienting deformation of the 
piece or parison P is concentrated to the thinner portion 
of the piece or parison P to cause the thinner portion to be 
deformed to a predetermined elongation quantity much 
earlier. Therefore, when the piece or parison P is 
blow-molded by biaxial orientation into a bottle-shaped 
container 1, the elongation deformation is concentrated at 
the neck root part forming portion 4a thus formed in a thin 
thickness at the initial time of the orientation 
blow-molding. 

However, since the outer peripheral surface of the 
neck root part forming portion 4a of the piece or parison 



P_ has already crystallized to become a part not toQ>97^** . 

orientation-deformed, only the inside portion 4c of the 
neck root part forming portion 4a which has not crystallized 
is orientation-deformed upon orientation-deforming of the 
body portion forming portion 2a in such a state to be moved 
to the body portion forming portion 2a side, thereby forming 
substantially the shoulder portion 3 of the bottle-shaped 
container 1. 

When the neck root part forming portion 4a of the 
piece or parison P is orientation-deformed in the blowing-mold, 
only the outer peripheral surface of the neck portion 
forming portion 5a and the outer peripheral surface of the 
neck root part forming portion 4a, i.e., the portions 
already crystallized are contacted with the blowing-«old 
but the other portions are not contacted with the blowing-mold. 
Therefore, the cooling effect from the blowing-mold at the 
initial time of the orientation-deforming does not 
substantially affect the portion not crystallized and hence 
the outer peripheral surface not crystallized of the neck 
root part forming portion 4a of the neck portion forming 
portion 5a, thereby extremely smmothly : performing the 
orientation deformation of the neck root part forming - 
portion 4a not crystallized. 

In this manner, the neck root part forming portion 4a 
of the neck portion forming portion 5a of the piece or 
parison P can be sufficiently orientation-deformed except 
the outer peripheral surface 4b not crystallizfed in the 
blow-molding. Accordingly, as evident from Fig. 2, the. 
neck root part 4 is formed substantially at the outer 
peripheral surface 4b crystallized of the neck" part forming 
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portion 4a in the orientation blow-molding, the shoulder 
portion 3 integrally continued to the neck root part 4 of 
the neck portion 5 is molded at the outer peripheral surface • 
already crystallized of the neck root part forming portion 
4a, and the shoulder portion 3 integrally continued to the 
neck root part 4 is blow-molded in such a manner that the 
inside portion 4c not crystallized oi the neck root part 
forming portion 4a is orientation blow-molded. Therefore, 
the shoulder portion 3 integrally continued to the neck 
root part 4 can be sufficiently oriented and can be formed 
in the thickness equivalent to the body portion 2 of the 
b6ttle-shaped container 1. 

Therefore, the bottle-shaped container 1 thus biaxial- 
orientation blow-molded is blow-molded by crystallizing the 
neck portion 5 forming a part of the bottle-shaped container 
1 not entirely oriented from the piece or parison P and the 
nock root part 4 forming a part of tho bottlo-ahapod 
container 1 substantially not oriented nor deformed, and the 
shoulder portion 3 not heretofore sufficiently oriented and 
blow-molded can also be sufficiently orientation-deformed. 

Fig. 3 shows a bottle-shaped container, in which the 
portion from the neck root part 4 to the intermediate part 
of the shoulder portion 3 is substantially crystallized 
according to the preseiit invention. In ord^r to blow-mold 
this bottle-shaped container according to the method of the 
present invention, the crystallization step performed at the 
neck root part forming portion 4a of the piece or parison P 
extends further to the boundary portion 6 as compared from 
the state shown in Fig. 1. 

It should be appreciated from the foregoing description 



0073151 

- 10 - 

that since the method of molding the hollow-blow-molded 
bottle-shaped container of the present invention previously 
crystallizes the neck portion 5 blow-molded into final shape* 
without substantially entirely orientation-deformed and the 
neck root part 4 blow-molded into fiaal shape without 
substantially orientation-deformed, thereby sufficiently 
orientation-deforming the shoulder portion 3 not 
sufficiently blow-molded to the final shape without 
heretofore sufficiently orientation-deformed, if can inpart 
the effect by the orientation equivalent to the body portion 
2 to the shoulder portion 3, can thus prevent the crazing 
caused by the alcohol in high density at the neck portion 5, 
can provide Sufficient hardness to the bottle-shaped 
container, thereby allowing no apprehension of causing the 
permanent deformation upon Clamping of a cap at the neck 
portion, can improve the heat resistance of the 
bottle-shaped container and can also prevent the various 
deformations such as the elongation of the shoulder portion 
3 due to the high internal pressure actSd to the interior 
of the bottle-shaped cont&inter thus blow-moltied. 
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CXAIMS 

1. A method of molding a hollow blow-molded bottle-shaped 
container of a biaxially oriented polyethylene terepbthalate 
resin chara6ter±sed by": ; • 

(a')inJection-moldinK a pi^ce or parison of primary 
preformed shape formed at the outer peripheral surface of 
a. neck root part forming portion directly under a neck portlfon 
forming portion in a downwardly flared tapered shape, 

(b) crystallizing by a heat treatment the outer peripheral 
surface portion of said neck root part forming portion 
except the entire area of said neck portion forming portion 
and the boundary portion between the neck portion forming 
portion and a body portion forming portion, and then 

(c) biaxial -orientation blow-molding other portion than 
said crystallized portion thus formed of the piece or 
parison P into a bottle-shaped container. 

2, The method according to claim 1, wherein the neck root 
part forming portion of said piece or parison is crystallized 
at the outer peripheral surface portion, the inside portion 
thereof is not crystallized, and the shoulder portion 
integrally continued to the neck root part forming portion 

is oriented at the inside portion of the neck root part 
fonning portion at the time of biaxial-orientation 
blow-molding, ' 
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3. The method according to claim 2, wherein the shoulder 
portion is oriented in thickness equivalently to the body 
portion. 

4, A hollow-blow-molded bottle-shaped container of a 
blaxially oriented polyethylene terephthalate resin 
characterised by: 

(a) a cylindrical body with a bottom, 

(b ) a n^ck portion blow-molded from a piece or -parison 
injection-molded in a shape formed at the outer peripheral . 
surface 6t a neck root part forming portion directly under 
a neck portion forming portion in a downwardly flared 
tapered shape, also formed at the outer peripheral surface 
portion of said neck root part forming portion except the 
entire area of said neck portion forming portion and a boundary 
portion between the neck portion forming portion and a body 
portion forming portion crystallized by a heat treatment 

and not crystallized at the inside portion thereof, and 

(c) a shoulder portion blow-mo'lded from a shoulder portion 
forming portion of said piece or parison injection-molded 

in a shape* formed at the inside portion of sai'd neck portion 
forming- portion. oriented. 

5. The hollow blow-molded bottle-shaped container 
according to claim 4', wherin the thickness of the neck root 
part forming portion of said piece or parison is smaller 
than that of said body portion forming portion. 
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6. The hollow blow-molded bottle-shaped container 
according to claim 4, wherein the outer peripheral surface 
of the neck root part forming portion formed in said 
downwardly flared tapered shape is entirely the same as 
the outer peripheral surface of the neck portion of said 
blow-molded bottle-shaped container. 

7. The hollow blow-molded bottle-^shaped container 
according to claim 4, wherein said shoulder portion 
comprises a crystallized portion and a non-crystallized • 
portion. 
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